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(54) METHOD FOR REFORMING SURFACE OF OPTICAL MATERIAL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To attempt to reform the 
surface of an optical material such as a plastic lens or a 
mold for molding, etc., without an abrasive solution, by 
softening an abrasive containing resin, and rubbing it on 
the surface of the optical material. 
SOLUTION: A lens 1 is a finished lens with both the 
convex surface and the concave surface processed in 
prescribed curves. And, an abrasive containing resin 2 
contains the abrasive WA #2000 (the main component is 
AI203, an average grain diameter is 6.7 jam), and has a 
toroidal shape, a 70 mm outside diameter, a 28 mm 
center hole diameter and thickness of 25 mm. First, the 
lens 1 is fitted on a fixing jig 3, and the abrasive 
containing resin 2 is soaked with water, then fitted to a 
resin fixing wheel 4. The surface of the lens is reformed 
by moving the wheel from the center toward the outside 
at a rate of 5 mm/sec as the lens fixing jig 3 and the 
resin fixing wheel 4 are rotated. Thus, the surface of a 
plastic lens or a mold for molding can be reformed 
without an abrasive solution. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] The surface treatment method of the optical material characterized by softening the resin 
containing an abrasive material and grinding the front face of an optical material. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention uses the lens for optics etc. for the method 
of reforming a lens front face as pretreatment at the time of performing hard-coat processing especially on 
the surface of a spectacle lens. Moreover, it uses for the reforming method on the front face of a mould 
before finishing setting up the mould for fabrication of a plastics spectacle lens 
[0002] 

[Description of the Prior Art] In optical materials, such as a spectacle lens, hard-coat processing, 
acid-resisting processing, etc. are processed on a front face, and, generally aiming at improvement in a 
performance and a function is performed. In order to set especially to a spectacle lens, to give many 
functions, such as hardness on the front face of a lens, adhesion with a vacuum evaporationo film, and a 
dye affinity, and to improve, hard-coat processing serves as indispensable surface treatment. 
[0003] In order that a base material and hard-coat one may fully react, and since appearance and durable 
quality are secured, pretreatment at the time of giving this hard-coat processing is an important process. 
It is necessary for this pretreatment to remove the matter which it defecates the lens front face 
completely and checks a reaction. 

[0004] The conventional surface-treatment technology had the common chemical technique which makes 
a lens etc. immersed into liquids, such as various kinds of solvents or alkali, and an acid. Moreover, there 
are a surface treatment and technique to wash by the physical methods, such as grinding against sponge 
etc. or spraying an abrasive grain, ice, etc. on front faces, such as a lens, making an abrasive material 
solution dropped, as indicated by JP,5-70615,A. Moreover, generally plasma treatment and heat 
tueatment are also performed as the surface-treatment method. 

[0005] Moreover, when carrying out cast molding of the plastic lens, a gasket or a tape is used and it 
finishes setting up the mould for fabrication of two sheets in a regular configuration, and after pouring 
raw materials for plastics spectacles, such as thermosetting resin and ultraviolet-rays hardening resin, 
into the interior and stiffening it, the mould of two sheets and a gasket, or a tape is removed, and the 
ground (semi finish and finish) of a plastics spectacle lens is manufactured. Usually, the mould for 
fabrication of two sheets needs this thing [ defecating the front face completely ], and in order to manage 
adhesion with the raw material by which cast molding is carried out, generally carrying out a surface 
treatment is performed. 

[0006] The conventional surface -treatment technology had the common method of making immersed into 
liquids, such as various kinds of solvents and surfactants and alkali, an acid, and water, and carrying out 
a surface treatment. Moreover, there is the technique of carrying out a surface treatment by the physical 
methods, such as rubbing on front faces, such as a mould, by sponge etc., or spraying an abrasive grain, 
ice, etc. on them, making an abrasive material solution dropped, as indicated by JP,5-70615,A. Moreover, 
generally plasma treatment and heat treatment are also performed as the surface treatment method 
[0007] 

[Problem(s) to be Solved by the Invention] However, there were the following problems in the 
conventional surface-treatment method. 

[0008] Pretreatment at the time of carrying out surface treatment of the plastic lens and that you make it 
immersed into liquids, such as various solvents, a surfactant and alkali, an acid, and water, when 
washing the mould for fabrication had the problem of a machine object becoming large, when the 
management method of these liquids considered as a difficult thing and a pre treatment equipment. 
Furthermore, making an abrasive material solution etc. dropped, especially by the method of rubbing a 
plastic lens or a mould by sponge etc., when an abrasive material is used, an abrasive material dries, and 
while having a bad influence on the yield, the process which removes the adhering abrasive material is 
needed by atmosphere being polluted. Moreover, the abrasive material which dispersed caused machine 
failure, moreover - although polish liquid is making a liquid acid and the dispersibility of an abrasive 



m 

material is improved - aMCid liquid - a machine object - rust - easy - this also caused machine failure 
When the polish liquid furthermore used was processed as drainage, the special waste-water-treatment 
institution was needed. 

[0009] Then, this invention solves such a trouble and the place made into the purpose is located in the 
place which offers the surface treatment methods of an optical material, such as a plastic lens or a mould 
for fabrication, without using an abrasive material solution. 
[0010] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the surface -treatment 
method of the optical material of this invention is characterized by softening the resin containing an 
abrasive material and grinding the front face of an optical material. 

[0011] As a resin in this invention which made the abrasive material contain, there are sponge which 
made polyurethane contain an abrasive material for example, the sponge which made polyvinyl alcohol 
contain an abrasive material, the sponge which made polyethylene contain an abrasive material, etc., and 
it is made to soften by including cutting fluid or water in these, pushes against front faces of an optical 
material, such as a plastic lens or a mould for fabrication, and is made to imitate in the shape of surface 
type. And a surface treatment is performed by rotating this resin and rotating an optical material further. 
[0012] This becomes possible to reform the front face of a plastic lens or the mould for fabrication, without 
using polish liquid. This holds a plastic lens or the mould for fabrication as surface -treatment equipment 
in order to perform a surface treatment, without making this lens or a mould immersed into liquids, such 
as -various solvents, a surfactant and alkali, an acid, and water, and it becomes merely possible 
[ considering as the compact surface-treatment equipment of ** equipped with the mechanism to rotate 
and the mechanism which holds the resin which made the abrasive material contain and is rotated ]. 
Moreover, in order not to use an abrasive material solution, it becomes that there are also no 
contamination of atmosphere and failure of a machine object with an acid liquid by dryness of an abrasive 
material. Moreover, from not generating, polish waste fluid does not need a special 
waste-water-treatment institution. 

[0013] Moreover, granularity of the ground front face can be made into desired granularity by 
determining the particle diameter of this abrasive material arbitrarily. 

[0014] As a concrete example of an abrasive material, aluminum203, Si02, Fe203, SiC, etc. are raised. 
The particle size and the configuration of an abrasive material are arbitrarily determined as the object to 
grind by desired surface roughness. Moreover, in case it grinds, in order to diffuse the heat generated 
between the resins and the ground front faces which combined the abrasive material, in order to gather 
poiish efffioiency, and in order to raise the configuration flattery nature of ****** cutting oil (aquosity and 
oiliness are not asked) is supplied to a polished surface. 

[0015] this invention is not limited to especially this, although an effect remarkable in the surface 
treatment and the washing method of optical materials, such as a plastic lens for optics and a mould for 
fabrication, is acquired. 
[0016] 

[Embodiments of the Invention] Below, the example of this invention is not limited to these, although the 
surface-treatment method of a plastics spectacle lens and the surface-treatment method of the mould for 
fabrication of a plastics spectacle lens are explained to an example. 

[0017] (Example l) Drawing 1 is the schematic diagram showing one example of surface-treatment 
equipment of this invention. The lens 1 (SEIKO EPSON manufacture tradename SEIKO super KUREA 
Pi G) currently used here is a finish lens with which the convex and the concave surface were processed 
into the predetermined curve. When the front face was measured with the surface-state analysis system 
the surface average roughness Ra was about 1.2nm. 

[0018] The resin 2 (PVA grinding- stone Japan special **** manufacture) containing the abrasive material 
made abrasive material WA#2000 (6.7 micrometers of principal component aluminum203 mean particle 
diameters) contain. The configuration of this resin was made into the doughnut type configuration and 
the bore diameter of 70mm and a center was set to 28mm, and it set thickness to 25mm for the diameter 
of a periphery. 

[0019] The lens 1 was attached in the lens fixture 3, and after the resin 2 containing the abrasive material 
included water, it was attached in the resin fixed wheel 4. It has structure which reforms the front face of 
a lens by making it move in the direction of a periphery in a second in 5mm /from the center of a lens 
rotating the lens fixture 3 by rotational frequency 800rpm, and rotating the resin fixed wheel 4 by 
rotational frequency lOOrpm. Moreover, pure water was supplied to the front face of a lens from the pure 
water feed hopper 5 so that a resin 2 might not dry. 

[0020] When the lens 1 which carried out the surface treatment was removed from the fixture 3 and the 
reformed front face was observed, the front face has bloomed cloudy a little and it had many spiral thin 



cracks in the direction ^fc)eriphery from the lens center. When th^^t face was measured with the 
surface-state analysis system, the surface average roughness Ra is about 1.8nm, and the front face was 
coarse by the surface treatment. Moreover, in the reformed front face, there were no remains foreign 
matters, such as dust and the abrasive material remainder, and appearance was good on it. 
[0021] When hard-coat processing of the reformed lens 1 was carried out, the polished surface was 
finished in the mirror plane, there was no adhesion of a foreign matter in a front face, and appearance 
was good. When this front face that carried out hard-coat processing was measured with the surface -state 
analysis system, surface average-of-roughnessheight Ra is about l.Onm, and smoothing of the front face 
was carried out by hard-coat one. 

[0022] (Example 2) The surface treatment of the mould for fabrication was performed using the 
equipment of drawing 1 like the example 1. The mould for concave surface fabrication used in case a 
plastic lens is fabricated to 1 of dra win g 1 was fixed. The convex of the used mould was a mirror 
plane-like, and when the front face was measured with the surface-state analysis system, surface 
average-of-roughness height Ra was about 1.2nm. The convex of a mould was fixed upward and the 
mould front face was reformed according to the same conditions as an example 1. The mould 1 which 
carried out the surface treatment was removed from the fixture 3, and when the reformed front face was 
observed, the front face was a mirror plane, and when the front face was measured with the surface -state 
analysis system, the surface average roughness Ra was about 1.2nm same before carrying out a surface 
treatment. Moreover, in the reformed front face, there were no remains foreign matters, such as dust and 
the abrasive material remainder, and appearance was good on it. 

[0023] Next, the mould for convex fabrication used in case a plastic lens is fabricated was fixed. The 
concave surface of the used mould was a mirror plane-like, and when the front face was measured with 
the surface-state analysis system, surface average-ofroughnessheight Ra was about 1.2nm. The concave 
surface of a mould was fixed upward and the mould front face was reformed according to the same 
conditions as an example 1. The mould 1 which carried out the surface treatment was removed from the 
fixture 3, and when the reformed front face was observed, the front face was a mirror plane, and when the 
front face was measured with the surface-state analysis system, the surface average roughness Ra was 
about 1.2nm same before carrying out a surface treatment. Moreover, in the reformed front face, there 
were no remains foreign matters, such as dust and the abrasive material remainder, and appearance was 
good on it. 

[0024] The processing side of the mold of two sheets which carried out the surface treatment was ****ed 
inside, the interval in the center of a processing side was set to 3.0mm, and the periphery of the mold of 
two sheets was fixed and assembled on the tape. After pouring the thermosetting resin monomer into the* 
interior of the assembled mould and carrying out a polymerization with a hot blast circulating heating 
furnace, the mould of two sheets and the tape were removed and the plastic lens was obtained. In the 
front face of the obtained lens, there were no remains foreign matters, such as dust and the abrasive 
material remainder, and appearance was good on it. Moreover, when the convex of a lens and the concave 
surface were measured with the surface-state analysis system, the surface average roughness Ra was 
about 1.2nm with same convex and concave surface, and was the same surface roughness as the mould for 
fabrication. 

[0025] (Example 1 of comparison) On the same equipment as an example 1, and conditions, the sponge 2 
of drawing 1 was changed into the urethane sponge which has not combined the abrasive material, and 
the lens front face was reformed. 

[0026] When the lens 1 which carried out the surface treatment was removed from the fixture 3 and the 
reformed front face was observed, it was [-like / mirror-plane ] still. When the front face was measured 
with the surface-state analysis system, the surface average roughness Ra was about 1.2nm, surface 
roughness is before and after processing, and change did not have it. Moreover, in the reformed front face, 
remains of surface polymer were checked and sufficient cleanliness was not obtained. 
[0027] (Example 2 of comparison) Drawing 2 is the schematic diagram of the example of comparison 
which carries out the surface treatment of the optical material, while an abrasive material solution is 
dropped from the upper part of sponge 2. It has structure which carries out a surface treatment, 
supplying an abrasive material solution to sponge from the abrasive material solution feed hopper 6. 
What mixed abrasive material WA#2000 (6.7 micrometers of principal component aluminum203 mean 
particle diameters) at 8% of a rate to pure water, and was stirred was used for the abrasive material 
solution. 

[0028] When the lens 1 which carried out the surface treatment was removed from the fixture 3 and the 
reformed front face was observed, the front face has bloomed cloudy a little and it had many spiral thin 
cracks in the direction of a periphery from the lens center. When the front face was measured with the 
surface-state analysis system, the surface average roughness Ra is about 1.7nm, and the front face was 



coarse by the surface tre^MKnt. Moreover, although remains of surface polymer were not accepted by the 
reformed front face, remains of an abrasive material were checked and sufficient cleanliness was not 
obtained on it. 
[0029] 

[Effect of the Invention] this invention does so an effect which is indicated below. 

[0030] In the surface -treatment method of an optical material, it becomes possible to perform the surface 
treatment of a plastic lens or the mould for fabrication, without using polish liquid. By not using an 
abrasive material, the high yield is obtained in pretreatment, then surface treatment at the time of 
performing surface treatment of an optical material. Moreover, considering as a compact pre treatment 
equipment is possible, and there are few damages to a machine object and generating of failure also 
decreases. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing ll The schematic diagram of the surface-treatment equipment of this invention. 

[Drawing 2] The schematic diagram of the equipment which carries out a surface treatment as an 

example of comparison while supplying an abrasive material solution. 

[Description of Notations] 

One lens or the mould for plastic -lens fabrication 
The resin which made two abrasive materials contain 

3 lens fixture 

4 resin fixed wheel 

5 pure water feed hopper 
Six lenses 

7 sponge 

8 lens fixture 

9 sponge fixed wheel 

10 abrasive material solution feed hopper 
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